Actin binding activity of subunit B of vacuolar H+-ATPase is involved in its targeting to ruffled membranes of osteoclasts.
Adeno-associated virus was used to transduce primary mouse osteoclasts with the B1 isoform of vacuolar H(+)-ATPase. B1, which is not normally expressed in osteoclasts, was correctly targeted to ruffled membranes of resorbing osteoclasts. Mutant subunit B1 that lacked a functional actin-binding site did not accumulate in ruffled membranes. The B1 "kidney" and B2 "brain" isoforms of subunit B of vacuolar H(+)-ATPase (V-ATPase) have actin binding sites that mediate interactions between the intact enzyme and filamentous-actin. Accumulating data support the hypothesis that the actin binding activity in subunit B is required for targeting of V-ATPases to the ruffled plasma membrane of osteoclasts. This study was designed to directly test this hypothesis. Osteoclasts express B2, but not B1. Adeno-associated virus vectors were used to transduce mouse osteoclasts with wildtype B1 or B1(mut), a full-length B subunit that contained minor alterations that disrupted actin-binding activity. Immunofluorescence was performed using polyclonal antibodies specific for subunit E, B2, and B1 of V-ATPase. Immunoprecipitations were performed using an anti-E subunit antibody. Microfilaments were detected with phalloidin and actin rings were stained with phalloidin or anti-vinculin antibodies. Images were collected using a confocal microscope. Immunoprecipitations of transduced osteoclasts suggested that both B1 and B1(mut) assembled with endogenous V-ATPase subunits to form intact enzyme in osteoclasts. Both B1 and B1(mut) were localized like endogenous V-ATPase subunits in unactivated osteoclasts. Wildtype B1 associated with the detergent-insoluble cytoskeleton and was transported to ruffled membranes of resorbing osteoclasts. In contrast, B1(mut) failed to associate with the actin cytoskeleton and was not transported efficiently to ruffled membranes. The B1 isoform of B subunit contains the necessary information for targeting to the ruffled membranes of osteoclasts even though it is not normally expressed in osteoclasts. The actin binding activity of B1 is involved in proper ruffled membrane targeting.